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Abstract of JP7334832 

PURPOSE:To obtain a perpendicular magnetic 
recording medium having remarkably improved 
orientation property of a perpendicularly 
magnetized film. 

CONSTITUTIONS perpendicularly magnetized 
film 1 2 and a protective film 1 3 are formed on a 
single crystal substrate 1 1 . A (0001 ) face single 
crystal of a material having a hexagonal crystal 
structure or a (1 1 1 ) face single crystal of a 
material having a cubic crystal structure is used 
as the substrate 1 1 and the perpendicularly 
magnetized film 12 is formed by epitaxial growth 
so that the axis of easy magnetization is made 
perpendicular to the surface of the substrate 1 1 . 
The perpendicular orientation property and 
perpendicular magnetic anisotropy of the 
resultant perpendicular magnetic recording 
medium are improved and a high density 
perpendicular magnetic recording is enabled. 
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imm 1 5 ] i *6 1 2 ©i>-rn*K:sa*£©£ 
^tost, (hi) M*Ji!fiss«ffi{c mr-c&i c £ * 
mnm i e ] i*6i2 ©<,>-rn*«:iB&©g 

lilfc-e&S. MgO> LiF, SrTiOj, CaF„ 10 
BaF„ SiC. Si, Ge, Ra c Cft6©{t& ! 8J© 

t,>rn*£^#<!: -r *fm* & a s 8*» est* n?c- 
a©tf£rc<&*K -e© < i i i > M#s?riEgffiM(cWT 

mnm 1 7 3 awss 1*612 o^mtpic&mom. 
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m^as. 1 9 ] wm. 1 *6 1 2©u-rn*K:iB«&©g 

L. £K5«l£M£-$--5£*. WiaSS*. MO • F e 

, o , ©f t^rt^fc 3 ft s 7 * ^ h *6 ac 0 . tne& 

JgMt*. Mn. Fe, Ni, Zn, Mg, atfCft6© 
7^© 5 %<JyJ>t£ < £ oJS^i:©7C^©S-^l v * 6 30 
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IIS*S2 8 ] 1*612 ©li-3*n*«:IH^©S 
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c#fc. c o c r-g&moc o^r&iz. ■ttm&f&Ln 

af^^figrs 4. is^SHaFS-c&s (oooi) 30 
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^13^©cW©#tX©;*:#3&> -H»lh3l>4«l» 
*-r. IIBHCi^g©iet§TO£fro;fc*i^ **£f2 
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I a (SiSmfbK) - a (Sffi) I /a (S«) ^0. 
00 5 



7 

i&DmmmsiSi&mmz* ( 1 ) ws&a^&sss 

{CTteRhJCit^^^-pJl-fiSSb-Cl^Ci. (2) 
m&<DikWl3MWm$ R a ©ff # io n mfciTO^Bfi 
fcWT S c£, ( 3 ) TttK©8«ffltUcft9&tt£© no 

mr i ©jgs#«JSigffiic3iatt*isj{csn.». a»og i © 

ga-c& o. m3 vmmk t t*ntt »> s*?sffcK©ae 

i>5ci. < 4 ) mwffito<Dgazmm*m&m ( a <s 
«> t-r-5) i. TJSM©sffi®KW*e®rt©sia 
snmiHsii <a (TfltBS) t-rs) HifflSffcaa© 20 
mm^^iimm<Dmssm : mmk ( a (sam 
<te> £-rs> t©ra«:. 
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[0009] j&SHOiU > IS2©ttfi£©Sni&Mi2lS 
SlflrCtt. < 1 ) Sr a «2A5ASf B St*4. 

Al,O s . Cr.O,, BeO. ZnO. &C?C*i6©{t 

n/t— motmvS) o , •?•© < o o o i ) ffi#xgBtc 

WTftici. (2) tt^£tt^A*-V*S. M 
gO, L i F. SrTiO,. CaF„ BaF„ Si 
C. S i , Ge, Rych6©it^©l.>f 

0. ■eo(lll) lilHKWtSSCi. 

a&icmo (oooi) i^wcwt^sci. 
(4> mB.mt&fr*>tj:K) , mmom&m&ifitt&m 

tcmo (1 1 1 ) WI«Wr*5Ci. (5) 
^Hl7C^?rMfr-5i#, MO • Fe t O, ©'ft^SI'C^ 
toSnS^^^-Y ^JSMtt, Mn. Fe, 
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(,>m*>*^IST*«>©«t-rs. C*i6Sffi©gt 

[ o o i o ] s e.{c*^?g©s 1 . m2on^,(ommm. 

mm-e$> *) . sg?a{fcjg©iafii^{4*i tooonr* 

cooii] #&53©3i2 ©«ts£©^iLB*Mfe£s${*-e 
». Twai*. ( i ) 7^Fa?Kfe««s*w-r5M^^ 

Co, Hf, Ms. Os. Re. Ru, Ti, 
Zn, Zr, £tfCft£©7G5g«:£l&#<!:TS^. 

ti. m&rFtm<D&faj;fflfi c o o o n -c &s c & . 

( 2 ) M^lL^«S*#r -&tm*>e>£ D. As, A 
1. Au, Co. Cu, I r. Ni. Pd. Pt. R 

fr*>m*tiit'j>tji< ife-a©t*»-e«tssn. tiss 
©Ki^ia^i i i>t*5c£, ©i»-$*ft#»*?&s 
-r-5fe©<t-r2.. 

[0012] 4m©tt9UBift£Kl*. ±§ZV®,Wl,tc 

facials. w*-r5fci*©sa^^? f. bbs^* f&s 

iim^2^«!:©tBMfl®^«i 3-t*S/ca&©^8&^ 

3nSCi{c#Sc*Wl/fl>5. Stf^* Ftt. <i > 
tS*R*S2». SSrT 5fcS>©»8 V>if^? F. ( 2 ) 
fjNa*§2ii-f 5 *«>©&&»;> ^7 F, &tfflt#g£:W 
£T ^fc86©^aSin^«M^ »F, < 3 ) 1t«=g:IB 

& s^-r ^fc»©^fiaffi^ s» f, ( 4 ) tfHgfciasi-r 

mmmm^'s f, ©t»-r*w6>©«te8i-rs. 
[0013] ite^ffi^i, flraKB*. s^-r 

B^T^fc»©®a->.t» fas. iag^-ciggsnft^^ 

[0 0 14] 

K^&o/cMi^tS. C©«fc-5^WK©fi2S»xfc-$ 
6ti/dS«. »K©*§^a=&S^^. @*r?S(,^ 

ci#-ess. -e©fca&{c. sfiK«. /v^s^©^s 

«3&* £>-3ttf4© (000 1) M©#Sb^iS«. ly < 

«fiD5T«3R©ttiHIS*fe-3tm© (111). M©#^i 

cn6~->©ssE©MT-i^>j«. « 
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i . ttn&vm&m jS*fc^w4o (oooi)it 

U< {JSC*S5F.O»a^g*fcotm© (lll)ffl 

(oooi) ffi**gffiffi«:^Ticttt). co o o 
(oooi) m// (ooonss 

<112' 0>M//<112' o>mm 

(ooo i) m// (i 1 1 ) mm 

< 1 1 2 * 0 >®//< 1 1 ' 0 >S« 

ifc*. (ft*. Jif*2' . 1* t*.-ffl&-2> -1* 

[0 0 15] iCW itf^i^jUj&gl/fcgitSS 20 

ns. c©ras£8?&-r£fc«>> siL^ffc 
Ktstg©*§^ggt©gft#si./c. Ttt-z. mrnm 
^<Dmis.mm^mm^ a (s«) -eau ses^tjg 

©TO^©&2glSFPIS!Bg!§i£a (SS^<t^) -carr 

I a (HfllnSrtB) -a (2S«) I /a (JMS) SO. 
005 30 

*§^&©g*50. 5%Jclt$>Z>t % Xtr£*fi..>Ht£ 

[ooi6] »««t^itfiiftjgo^®a©M*iis^- 

c©*§£. Tifclg©*ro»» -e©*SH,«it# 40 

u mm. Ti&m. gffl&fi^#-3t©x * 

mm) -cmv. n&mcomm^sosmm^m 
mi a. (.rmm) -cm-rtz. ratss^ 

I a (Ti&m.) -a («Se) I /a (S«) SO. 0 0 
5 
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^e&s *>-?*m*T&jsn:/i3 i > tcrn-it. rmmzmm 
m*«:fcs#. sa^ftistfccif^^L-f i/ifitgmicm 

[0 0 1 7] Sfctc. «fi«ffi{ctaaB«:^. WAtf. 

mm<DmmttntcwLttiti&3 1 o nmOTci^frR**© 

SK». «SSWtc3^/cgil3 1 0nmOTO< H»*, g 
&©^ffiffi£ Ra^lOn mJ&rF©3EH©« * ©?$!§£ 

Ki**©»n*«R±-c«*. mmmit 
m<D&f8t<Dzi.\ Mmtmvvmtt&^mifiWfflz 

C©i§{S#;*;tri.>t§^K:«, ^7 ¥iM»<om<0^- 
[0 0 18] 

tj, HHc^-rj:^tc. asi i £. c©affi±«:sw 
«*«#^s-c*»). sea^bsi 23&j±ss«i i±«c 

SKaftJSl 2CDSSStftK*jl>i#ScD»g|ii*s 

[0019] *^w©sa:!asif2^««^cD»2©*ife^ 

S§tt» S2tCmT<fc5fc. 8S2 1 £. C©«S±tcg 

SMb!12 3£. C©ffiae{fcRL5ca:W^ti/c«S ! a2 

Si£e{fcK2 3*STl&)B2 2±K:, jfcfcTifcM 
22*««2 1±{C. ^fl^nxtrSi^^^^gXgb-C 

«©— ^nSJKSJl\ *>^^iSlS{blS2 3©S^tft{c^ 
ffia^©^a*5B®*iS#|njK:fte(,^ *>-3C©*£H 
ftKSat?. S*SSStC*3i&Sl|©SStt*iSgffiF«3© 
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[oo2o]»i, m2<Dmm&&itisi*xiz. c 1 > 
i&ftt-?z>&&.t-?z> ci. ( 2 > m&owmizwmm 

3R a©©# 1 0 n m«TO¥fi««:*-rS C 

l < . ( 3 > mumfteimmm+m&m. ( a (s 

ttSfflRTPOSit (a (HBS3{t&) £TS) ±. Tift 
Jg©S^fc^T&&®rt©&iS*gJ§mg^ ( a (T 

mm) i-rs) <t**. mioymmim-viz. 

I a (gffiBffcB) - a (««) I /a (««) £0. 
005 

I a (TifeM) -a (S«> I /a (««) £0. 0 0 
5 

CO 0 2 1 ] *1 . J92<DXtt&8K:4»r>T. 
(1 ) SS^Sj&s^^-CAS. A I,0 3 . C r 
,0,. BeO, ZnO. C *t 6>©{fc^gJ©l,>-r*l*> 

•C* «3 v f©(0001) wsaicwcasc 

fifcB. (2) SS«^*SSE75r^-e*-5. Mg 
O, LiF, SrTiO,, CaF,, BaF„ Si 
C. Si. Ge, SC^cn6©{t^g5©^-rti^«r^£S 

*). ( 1 1 1) I*51gIKWt*5Ct > 
(3) ^Jg?cS&*M MO-Fe,0,©{t* 

<Sfcmi4*f*4-C*47*7-f hO (111) h©jwsh 
frhftK), £KMK. Mn. Fe> Ni, Zn, Me. 

(4) B a O • 6Fe,Oj <0{t^STCyjk 
*7-fhO (0 00 1) lO^gSttSCi, 
^M6*p©^^##£*i-C(,>T4>.i:t,=>. ISiLttt 

vmwD (oooi) wom&gtm.. ^ns©^ 

8K§=£WTSf&©t#4© (111) SCD$^& ffi 

f4©#ssse*^r s c £ an? t 

C 0 0 2 2 ] M2©SSite^Sg{cfct»-CB. Ti6&©S« 
®(CW&jg®rt©&J^M-?iaigS (a (THM) £ 

-rs) £. safieKk®©*«M{cw^)SiDF*j©sjfiS 
jK^mnstt (a (agogus) £•$-*) £#. 

I a mmmiM) - a (TiSK) I /a (TJS1S) * 
0. 25 

©S3^=gr^S-r 5 C £ t- < . 

i a mwmm) - & {Tvm) i /a (Tfits) * 



C7) #M¥7-334832 

12 

0. 15 

©ra&SriiS-rSC £#&*>*?£ tA>. TJ&Mtt. 

(i ) ttmmmimmzm'rzffiifrtt')* Co. 

Hf. Me. Os. Re. Ru. Ti. Zn. Zr, S 

{3Ttifc^j:<£^-a©«s-c«SE3n, isrgBTJfiis© 

Et°j:£&*s (000 1) C £. ( 2 ) 

^*fi§*w-f*ttw*>6&»?, Ae. ak.Au. c 

o. Cu. Ir. Ni. Pd. Pt. Rh. 25:0^*16 

&<£fc-@©#8--C«j£3*i. IS12Tia|S©12[^rfii 
#s<l 1 1 >-?&£££, #&«>$J$H,>. 2|c 

[0023] <3IS£09 1 >«®4«^W^t/fcitS 1 W 

>?©a i , o, (-9-7 t -47) mts&m®. (®#<a ( o 

00 1). ^ffifflS, Ra= 1 nm) £JSl». @4<C 

h o >Xm- , dr > Office J: r f^i? nasiiSg 
4 1©WMCC. Co^IttI4 2, 4 2* . ij-tf> 
20 «g^4 3. 4 3' *C©Jil«5-r»fi2T5. %*J. Al 
.O, (t7r-f7) ^S3£Sti. A^S^3-5>^A 

=f>^*ffli,». ^X©EE^30. 7 Pa. S«Sfi2 5 
0-C. fiSBISffi^5 OnmO^MUc SBfflg 
©)gfiS«:fflUS4f-y^ h©afiSiIC o- 1 5 a t. % 
Cr-5at. %Tailfc. #^©M^B. Co^ 
®SM*58 0nm. Onmibfc. 
J^a©®J&^iT^TliJ-©X£Hft-CX£*&5 C «b 

$— fy h©ffllS£S(3RD. CoC riJ Ta,-C* 
5 . SBSSH^-ISKfila: 0 . 2 5 1 n mt* 
[0024] f^SL.fc^©gSiafij4XiS@Sf{CJ;^ 
-c. ss^^a*^^ffii®ffia*ft (V SM) 

o ^^© o o o 2 @*f f - *©##Kajs n. c©^ 

CO 0 0 1 ) E[6lOt^4Ci*i?*-7fc. 
asHJgOSS^KJ: K> , ^Mrt©$g^&fc^<iafilU 
Tl> 5 C £ 3&Sfc>*>-5 /c. C o ££©0 0 0 2 HJr tT- * 

40 ©o^^>^ft^«rgffSb/c£c6». ^mmoymssi 
mmmt. a? ^w&l^^-c^ < ^^©^f^-c^ u 

SSSK^L--C*J«3. Co^SSttK© CO 0 0 1) E 
l9l«fiSl/<3»Sn. lSMSit^t53©«t»». 12. 
0%l^±Ufc. 1400 (Oe)t?»-5fc. 
[0 02 5] */c. ±IBA 1,0, (1f7WT) 

,0,. BeO, ZnO©(000 1)B©fMH^ 

50 nfc. 3 h tc. tt>£Uk<DN a C 1 M^^jS^ feoM 



(8) 



13 



F. SrTiO,, CaF,» BaF„ SiC. Si. 
Ge© (1 1 1 ) m©3MSiigK£Bilr>fc£c3. ^ti 

-en±iBiisi«o5S:®^*ssa&6nft:. cnsos^ 

TT. SS^ilxTttAI.O,. MgO> SrTi 

ati 



^^7-334832 
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IS) <fr*£^ 

1 0 0 x I a (SfiStftJg) - a mm I /a <£ 

*> 

[0026] 





(am) 




(O O 


v hm 

(%) 


AltOi 


0 . 4 7 6 3 


1 . 2 


14 0 0 


8 9.8 


C r » 0» 


0 . 4 9 5 4 


1 . 8 


12 8 0 


9 7.4 


B e O 


0 . 2 6 9 8 


1 . 9 


12 9 0 


7. 5 


Z n O 


0 . 3 2 5 0 


1 . B 


12 6 0 


2 9.5 


MgO 


0 • 2 9 7 9 


0 . 9 


13 9 0 


18.7 


L. i F 


0 . 2 8 4 8 


1 - 8 


13 0 0 


13.5 


SrTiO, 


0 . 2 7 6 1 


I - 3 


13 5 0 


10.0 


C a F« 


0 . 3 8 6 3 


1 * 5 


12 9 0 


5 3. 9 


B a F» 


0. 4 3 3 4 


1.9 


12 6 0 


7 4.7 


SIC 


0 . 3 0 8 3 


1 . 9 


12 8 0 


2 2.8 


S 1 


0 . 3 8 4 0 


1 . 3 


12 9 0 


5 3.0 


G e 


0 . 4 0 0 0 


1.2 


12 7 0 


5 9.4 






8 . 7 


12 5 0 





[0027] <mmm 2 > tm*8Mmmi>tcm.mo . 

8 -f>^©MfirOmMSSS mute (lll).m 
ES. Ra = lnm) *mi\ H5lc^J:5^»fm« 
j££»o8£vi3li$#* > DC-? if* hn>z.'*7$V 

>ya(c<fc^rf¥Kb/c i©w®tc. c 

UT16JR5 2. 52' . 0 0^11115 3, 5 3' . 

jj-~#>mmm5 4. 54* £c©js#-ej&j&-rs. s 

*J, Mg 0*^gS«». lEfrJBRON a C 1 SftftfS 

*©EE*J0. 7 Pa. S«g&2 5 0'C. 
5 0 nm(!^frCMl/fc. 85ffl&©^l£K:fli^**-- 
y»F©»Co-12at. KCr-lOat. % 
Ptil-fe. &&©^Jir«. C u TJfeS** 2 0 n m. C 
o6Mfflg*il0Onm. *-#^§li*10nm 

©fflgS;{i*-yt» hoau5Si«(^igD. CoCr„p t so 



x.-C**?. &2*g£fflSIB§giW:0. 2 5 5nmt?*«. 
[002 8] {^Lfc^KDfe B liaSl=£XmigjT«:«fco 
T. ^?#tt*S«S»^6Stt>H- (VSM) £ffi<,»-C* 
tveftgiJ^L-fc. X^EJr-CB:. S«©@#r£Cu©l 

ma^tf-*. co^oo o 0 2@5ffcr-^*!ma!i 

3*1, Cu#<l 1 I C oSSMfr CO 0 0 

©Sflgtc J; 0 . Kffirt©feS*{4{-cK L/T $>3S< IBlnJk 
•CUSCi*t>*>ofc. Co^£©0 0 0 2@*rtf-* 
©p^*>^ffi«*ai3tUfciC6. #HtS01©«B£tia 

^ss* w»r± < t§i«©^fF-cfPS v 
tcms^mm^ttMLx . a * ^i&ig©£fiii!i# 
**<*2*>t/c*o. co^iffii® (ooonis 

Ifij3&s«K3St#3n. eB^ffi35r|fiI©ffia8E^tt 1 3. 8 
%|Si±Ufc. 1 65 0 <Oe> -C«&-??c 

[0029] s/c ±iec uTiiKfUT, urnfc 

K'jtSSli^Ag, Al, Au, Ir, Pd. P 
t. Rh. P t -RhM©STtel«fflt,>fc<i:C-5. 



15' 

e. Ru. Ti. Zn. Zr. T i - Z r ^&©&Tffi 

i) -c*s«^{c«, m2tc7jkistcmwmm3mc>m8. 

*(D^#$*>61t, TifcltfftikTKCu. Ti. R 

ffirtcDsagM^WKgt^a (iiaiti) . tsu&© 



(9) #^7-3 34 83 2 

16 

* 1 0 0 x | a (Tt&m - a (S«) I /a (S«) 

10 0x| a (SBSMUt) - a (TiSflt) I /a (T 
ifclS) • 

[00301 J^©&Jlitem?i&i8L;fc#a«:«fc*)& 6» 

10 /8Ufc&MfH«g^*fmL/fc. 
[0 03 1] 
[312] 



92 





8§* (nm) 


X8D y * 
f£@ («> 


<0 e ) 


9 hm i 

(%) 


U7-f 

(%) 


C a 


0 . 2 S 5 6 


1.2 


16 5 0 


14.2 


0 . 2 


A 8 


0. 2 8 8 9 


1 • 6 


15 10 


3 . 0 


11.7 


A 1 


0. 2 8 6 4 


1 . 6 


15 8 0 


3 . 9 


11.0 


A a 


0 . 2 8 8 4 


1 . 8 


14 9 0 


3, 2 


11.6 


I r 


0 - 2 7 15 


1 • 3 


15 0 0 


3 . 9 


6. 1 


P d 


0 • 2 7 5 1 


1 - "3 


15 10 


7 - 7 


7. 3 


P t 


0 . 2 7 7 4 


1*2 


15 9 0 


6 . 9 


8 , 1 


R h 


0 . 2 6 8 9 


1 - 5 


15 2 0 


9 . 7 


5.2 


P t — R h 


0 . 2 7 2 7 


1 . 4 


15 8 0 


8 . 5 


6 . 5 


H f 


0. 3 19 7 


2. X 


14 8 0 


7 . 3 


2 0.2 


Us 


0 . 3 2 0 9 


2. 3 


16 0 0 


7 . 7 


2 0.6 


O s 


0 * 2 7 3 5 


1 , B 


14 8 0 


8 . 2 


6 . 8 


R ft 


0 . 2 7 8 1 


I . 5 


14 6 0 


7.3 


7 - 6 


R<3 


0 . 2 7 0 4 


1 , 3 


16 10 


9 ■ 2 


5 . 7 


T i 


0 . 2 9 5 0 


1 - 3 


16 4 0 


1 . 0 


13,6 


Z u 


0 . 2 6 6 5 


1 • 7 


15 8 0 


10.5 


4 . 3 


Z T 


0 . 3 2 3 2 


1 . 9 


15 2 0 


8.5 


2 1.1 


T i - Z r 


0 ♦ 3 12 5 


1 . 8 


15 9 0 


4. 9 


18.4 






7 . 9 


14 5 0 







[0032] <mmm3 > mmzmmmistc&mo . 

8^>?© (Mn, Zn) O • Fe.O.fSSSS (® 
£tt (1 1 1) . Ra = 3nm) M 

mm i & i5iiitcH4 iCTjk-rvmmm^m^msi^mmfi- 

fc. #feSSS4 1 ©PaSSC. C o^&>3ffi&4 2.4 
2' . #-5jO#g)g&4 3. 4 3' *C©JIgFrcjft£-r 



5. fcfc. (Mn. Zn) O-Fe^^gMfil*. 

a . W&MSiZ 5 0 "C. EBg2S«^5 0 n mff^fft 
50 o-16at. %Cr-Bat. %Pti kfc. §M© 



Cio) 



17 



mm*, c o&£m&m& 1 o o nm. 
^^ttJSoejssK^-y? hco^siaspiD. co 

Cr^Pt.-Ci. 

[0033] ^SUfcS^O^Sia^*XiK@«f5C<to 

-ran^Lfc. c o^*s» mmmmtftiic [ooon 

fcSK lasj t>-5 c <t£x&fe£jgj&©S(SK:.£ 
oii^«)/t. c o^oo oo 2@*ftr-i'<Dn^^> oo 

[ o o 3 4 ] c ©J: ^ ^jtemi^-«{*ffl^r. m 6 
ccgesffjfc^-r J: 5 ftSfflB«£S355«e«fc SOSES 
£SS*f£S3L;fc. SffiBKEBttftB 1«. *-*R:j: 
O^gTS^&RttiO^Stiv -£*i^*-i©#?8ttja 

F6 2^Kssn-rus. c©s^* Ke 2 ©esse 
mmttB i cc*f-r-5tes*r 6 3 

ST*" *fc«>K:ESW£!EllS 6 5. ftg&S>HI8S 6 6 , H * 



#B§¥7-3 34 832 
18 

:>*~7:c~;*«raB8 7ftSRtt5IVC<r>S. ESS 
4fflM^jFtc, tvTii&JiiaBEg^-!' F£JBl»fc*§^ 

[0035] jjbcdskic. v>rttfc:sfcfrm&© 

tSA!tS€fc-o (Ni. Zn) 0-Fe,0,. (Zn. 
Fe)0-Fe»O,. (Mg, Mn) O • F e,0 3 . © 

•792/14 HSS44»r)BaO • 6 F ejO^ISISgS 
(M#ft (000 1 ) ) 

Cti6©fi*fe. ES2gg 1 0 OKFC 1 -COfBATS/ 

Nib (dB) it/ts*3«:jj*r#t. s/Ntfc*>e»mr. 

(Mn. Zn) O- FexOaJ&sjflSbUSS^^.rO 

[0036] 
[«3] 





E*«J* 10QKFCITO 


(Ms. Zs) O • PfliOi 


2 . 1 


(N 1 , Z n ) O ■ F ciOj 


1.9 


< Z a p Pe) O - PCiOi 


1 . 5 


<Mg p Ms) O - Fe,0. 


1 . 0 


B a O * Oe a Oi 


1 . 0 




0 . 0 



[0037] (S3&0J4) wmzmMmmLtcmmo . 

8 A >^©S r T i 0 3 JfMgJI31g (S^tfc ( 1 I 
1) >.*JBl». *J6^2<!:PI«{C. !35(C^-rJ:5£iSr 
®^£#-31K»ESi«i**. DC?nhn>XA, 
J: ^TfEHbfc. *t&HGK5 i©isffl 

{C. NiTiftS5 2. 5 2* . C ot^£3£ffig5 3 . 5 
3* . #-#>OTg5 4, 5 4' *C©«rrjfr$-$- 
5. SrTi O.JHgAgfitx. Sc^S^©-^n 40 

zfxm hmm.-c$>K>. n iTt&mm&ttmm. c 

»e©*®*TJi'=f>-f*>KJ:-?-c^^-5»*y> 
^C. ^©a?S*5j2nm©^ifflr«tSa«^fiS;bfc«, N 
iT»K. Co^im *-jK>^JS©fia8K:» . 
Tfr^lstfX&m^, #*©E*70. 7 Pa. 
2 5 0 *C. iSm&mmftS 0 n m©^#-C7&l3tl/;fc. a 
fflg©7fcl$R:ffit>£ » h ©SfiSttC o - 1 6 a 
t . %C r - 6 a t . %P 1 1 L/fc. £K©KJ?tt. N 
iTWlOnm. CoMIffliilsi 0 Onm. * 50 



-#>mm& 1 0 n mi Ofc. ±iE©^fS«-r^r 

»6ti/cc o -£i&Battg©iaj£«: $-y? h©SE!c£« 

[0038] ^SUfc&»4©SSia6i*x«@Sf«:j:o 
T$«;£U C o MMSE:£l°J{C C 0 0 0 1 J S! 

mm^y Ftja^fcfltei. i2ism¥«s^ -> f. ff* 

t»S/NJ± (tB»S/Nttt?l . 7 d B[SJ±) -C?SiS5S 
©iefibss t? grfc. §6 j K6 2t ^sasiiai* 

(2. OdBlSjl) $mztl. ±I3N iTiSlg^ft^. 



19 

■C. t,»Tft «>®>C\£:&l»5i* fcoC o SLIf N i -F e£- 
£*J8t>;tei^fc|iJ«rc<£9l5t>S/Nifc (1- 8- 
2. 2dBja]_h) *s^e*l/c 
[0039] 

[0M©fgs#&tB9J] 

[an *miom i c^s^s§-c*^sa?a^fB»^ 
[02 i *§mv>m2 wmffi&m-cabzmm.ws&mm 



(11) f$&§¥7-3 34 83 2 

20 

r * [04] iz3memmwiRV3<Dmmmmmm&<o 
[05] *^w©iei{f9 2^4 ammm5mmm#<D 

0. 

11, 2 1. 4 1. 5 1 "WISASe. 12.2 3 -a 
SfiftkB. 13. 2 4--~{|BnR. 2 2. 5 2. 52' - 
10 TJ6K. 4 2, 4 2* . 5 3. 5 3' -Co^BBtt 
fit. 43. 43' . 54. 54" jj*>«3fit. 6 

i »~£inaAue8K{fc. 8 2-wbi^»f. es-ri' 

6 8-ffiH8l«>MIS5. 6 7-^>-7*-^ 



[01] 



[02] 



[04] 



01 



E2 




[03] 





41 



03 



[05] 



C12) 



f§BW7 - 3 3 4 8 3 2 



[136] 

BB6 




«^5B^f^«^^ 1 TB280#iS 
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